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DETAILED ACTION 



Claims 1-68 are pending in this application. 



Claim Rejections - 35 USC §112 



2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 9, 35-37, 56, 59-61, and 65-67 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

As per claims 9, 35-37, 56, and 60-61, it is not clearly understood whether they are 
independent or dependent claims. As is, computer-readable medium claims cannot be dependent 
on method claims. 

As per claims 59-60, they are dependent on claim 61, which is a computer-readable 
medium claim, while claims 59-60 recite the "method of claim 61". 



As per claim 65, it is not clearly understood whether it is an independent or dependent 
claim. As is, computer-readable medium claims cannot be dependent on system claims. 



Application/Control Number: 09/718,567 
Art Unit: 2127 



Page 3 



As per claims 66-67, the limitation "a third data structure" is indefinite. Specifically, 
there is no "second data structure" in the claims or in the respective parent claims. It is 
hereinafter interpreted that the limitation was meant to read "a third data field". 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another Gled in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

5. Claims 1-2, 7-15, 19-20, 25-29, 34-37, 42-45, 47-49, and 62-65 are rejected under 35 
U.S.C. 102(e) as being anticipated by Howland et al. (USPN 6,018,741) (hereinafter Howland). 

As per claim 1, Howland teaches the invention as claimed, including a method for 
capturing information about a structure of a process as it develops, the method comprising: 
creating a root task object (col. 3 lines 44-53); 

associating code for executing the process with the root task object (col. 7 lines 34-48); 
executing the process by invoking the code associated with the root task object (col. 7 
lines 34-48); and 

whenever a parent task spawns a child task, 
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creating a task object for the child task (col 3 lines 44-53); 



associating the child task object with a task object of the parent (col 3 lines 44- 



53); 



associating code for executing the child task with the child task object (col. 7 lines 



34-48); and 

executing the child task by invoking the code associated with the child task object 
(col. 7 lines 34-48). 

As per claim 2, Howland teaches the invention as claimed, including the method of claim 
1 wherein associating the child task object with the parent task object includes setting a pointer 
in the child task object to point to the parent task object (col. 4 lines 51-58). 

As per claim 7, Howland teaches the invention as claimed, including the method of claim 

I further comprising: 

associating completion code with a task object (col. 1 1 lines 27-47); and 

executing the completion code when a task associated with the task object completes (col. 

II lines 27-47). 



As per claim 8, Howland teaches the invention as claimed, including the method of claim 
7 further comprising: 

deleting the task object when the completion code executes (col. 1 1 lines 27-47). 
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As per claim 9, Howland teaches the invention as claimed, including a computer-readable 
medium containing instructions for performing the method of claim 1 (col. 1 lines 18-50). 

As per claim 10, Howland teaches the invention as claimed, including a computer- 
readable medium having stored thereon a first data structure, the first data structure comprising: 
a first data field containing data representing code (col. 7 line 50 - col. 9 line 27); and 
a second data field containing data representing an association of the first data structure 
with a second data structure (col. 10 line 58 - col. 1 1 line 26). 

As per claim 11, Howland teaches the invention as claimed, including the first data 
structure of claim 10 wherein the first data field represents code by pointing to the code (col. 7 
line 50 -col. 9 line 27). 

As per claim 12, Howland teaches the invention as claimed, including the first data 
structure of claim 10 wherein the second data field represents the association of the first data 
structure with the second data structure by pointing to the second data structure (col. 10 line 58 - 
col. 11 line 26). 

As per claim 13, Howland teaches the invention as claimed, including the first data 
structure of claim 10 wherein the second data structure is the parent of the first data structure 
(col. 10 line 58 - col. 1 1 line 26). 



• 
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As per claim 14, Howland teaches the invention as claimed, including the first data 
structure of claim 10 wherein the code is code for executing a task (col. 7 line 50 - col 9 line 27). 

As per claim 15, Howland teaches the invention as claimed, including the first data 
structure of claim 14 further comprising: 

a third data field containing data representing a state of the task (col. 7 line 50 - col. 9 line 



As per claim 19, Howland teaches the invention as claimed, including the first data 
structure of claim 14 further comprising: 

a third data field containing data representing completion code (col. 1 1 lines 27-47). 

As per claim 20, Howland teaches the invention as claimed, including the first data 
structure of claim 10 wherein the code is deletion code (col. 1 1 lines 27-47). 

As per claim 25, Howland teaches the invention as claimed, including the first data 
structure of claim 10 further comprising: 

a third data field containing data representing a location in source code of a task (col. 7 
line 50 - col. 9 line 27). 



27). 



As per claim 26, Howland teaches the invention as claimed, including the first data 
structure of claim 10 further comprising: 
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a third data field containing data representing a resource associated with the first data 
structure (col. 7 line 50 - col. 9 line 27). 

As per claim 27, Howland teaches the invention as claimed, including the computer- 
readable medium of claim 10 further comprising: 

the second data structure, wherein the second data structure comprises: 
a third data field containing data representing code (col. 7 line 50 - col. 9 line 27); and 
a fourth data field containing data representing an association of the second data structure 
with a third data structure (col 10 line 58 - col. 1 1 line 26). 

As per claim 28, Howland teaches the invention as claimed, including a method for 
capturing a structure of an association of resources as it develops, the method comprising: 

creating a root resource object (col. 3 lines 44-53); and 

whenever a parent resource spawns a child resource, 

creating an object for the child resource (col. 3 lines 44-53); and 

associating the child resource object with an object of the parent resource (col. 3 

lines 44-53). 

As per claim 29, Howland teaches the invention as claimed, including the method of 
claim 28 wherein associating the child resource object with the parent resource object includes 
setting a pointer in the child resource object to point to the parent resource object (col. 4 lines 51- 
58). 
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As per claim 34, Howland teaches the invention as claimed, including the method of 
claim 28 further comprising: 

associating deletion code with a resource object (col. 1 1 lines 27-47); and 
executing the deletion code when the resource is deleted (col. 1 1 lines 27-47). 

As per claim 35, Howland teaches the invention as claimed, including a computer- 
readable medium containing instructions for performing the method of claim 28 (col. 1 lines 18- 
50). 

As per claim 36, Howland teaches the invention as claimed, including a computer- 
readable medium having stored thereon a data structure comprising a resource object created by 
the method of claim 28 (col. 7 line 50 - col. 1 1 line 47). 

As per claim 37, Howland teaches the invention as claimed, including a computer- 
readable medium having stored thereon a data structure comprising an association of resource 
objects created by the method of claim 28 (col. 7 line 50 - col. 1 1 line 47). 

As per claim 42, Howland teaches the invention as claimed, including a computer- 
readable medium having stored thereon a data structure, the data structure comprising: 

a first data field containing data representing members of a group (col. 7 line 50 - col 9 
line 27); and 
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a second data field containing data representing a function for manipulating members of 
the group (col, 7 line 50 - col. 1 1 line 47), 

As per claim 43, Howland teaches the invention as claimed, including the data structure 
of claim 42 wherein group members are represented by pointers to the group members (col. 7 
line 50 - col. 9 line 27). 

As per claim 44, Howland teaches the invention as claimed, including the data structure 
of claim 42 wherein a group member is a software object (col. 7 line 50 - col. 9 line 27). 

As per claim 45, Howland teaches the invention as claimed, including the data structure 
of claim 42 wherein the function in the second data field is in the set: add member to group, 
delete member from group, get next group member, apply a second function to group members, 
search for group member, create hash of key of group member, compare key with key of group 
member (col. 7 line 50 - col. 1 1 line 47). 

As per claim 47, Howland teaches the invention as claimed, including the data structure 
of claim 42 further comprising: 

a third data field containing data representing a second function for manipulating the 
group (col. 7 line 50 - col. 9 line 27). 
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As per claim 48, Howland teaches the invention as claimed, including the data structure 
of claim 47 wherein the second function is in the set: initialize group, de-initialize group (col. 7 
line 50 - col. 9 line 27; col. 1 1 lines 27-47). 

As per claim 49, Howland teaches the invention as claimed, including the data structure 
of claim 48 wherein the second function is de-initialize group and the second function does not 
de-initialize the group until the group contains no members and no functions for manipulating 
members of the group are active (col. 1 1 lines 27-47). 

As per claim 62, Howland teaches the invention as claimed, including a system for 
capturing information about a structure of a process, the process comprising tasks, the system 
comprising: 

a set of task objects, a task object corresponding to a task (col. 2 lines 27-32); 

a data structure containing data representing associations among the task objects, the 
associations reflecting associations among the tasks (col. 2 lines 27-32); and 

a set of functions callable by the tasks that build the data structure in response to changes 
in the associations among the tasks (col. 7 line 50 - col. 1 1 line 47). 

As per claim 63, Howland teaches the invention as claimed, including the system of 
claim 62 wherein the data structure further contains data representing an association of a 
resource with a task (col. 7 line 50 - col. 9 line 27). 
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As per claim 64, Howland teaches the invention as claimed, including the system of 
claim 63 wherein a resource is in the set: task, section of memory, handle to system-supplied 
object, application-defined object, and lock (col. 7 line 50 - col. 9 line 27). 



As per claim 65, Howland teaches the invention as claimed, including a computer- 
readable medium containing instructions for providing the system of claim 62 (col. 1 lines 18- 
50). 



6. Claims 38-41 and 57-61 are rejected under 35 U.S.C. 102(e) as being anticipated by 
McDonald et al. (USPN 6,560,627) (hereinafter McDonald). 

As per claim 38, McDonald teaches the invention as claimed, including a method for 
coordinating a task's interaction with an event, the method comprising: 
associating a task object with the task (col. 2 lines 17-24); 
when the task needs to wait for the event to occur, 

suspending execution of the task and associating with the task object a resource 
object of a resource that causes the event, the association indicating that the task is 
waiting for the event to occur (col. 5 lines 30-37); and 
when the event occurs, 

searching the resource object for the association with the task object indicating 
that the task is waiting for the event to occur and, if found, resuming execution of the task 
(col. 5 lines 51-58). 
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As per claim 39, McDonald teaches the invention as claimed, including the method of 
claim 38 wherein the associating of the task object with the resource object comprises placing a 
reference to the task object in the resource object (col. 5 lines 30-37). 

As per claim 40, McDonald teaches the invention as claimed, including the method of 
claim 39 wherein the associating of the task object with the resource object further comprises 
placing a reference to the resource object in the task object (col 5 lines 18-29). 

As per claim 41, McDonald teaches the invention as claimed, including the method of 
claim 38 further comprising: 

when a task causes a second event, 

searching the task object for an association with a second task object indicating that a 
second task is waiting for the second event and, if found, resuming execution of the second task 
(col. 5 lines 51-58). 

As per claim 57, McDonald teaches the invention as claimed, including a method for 
coordinating a task's access to a resource, the method comprising: 
creating a lock software object (col. 2 lines 36-46); 
associating the lock software object with the resource (col. 2 lines 47-54); 
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when the task requests access to the resource, if the lock software object is not currently 
associated with another task, associating the lock software object with the task and granting the 
task access to the resource (col. 5 lines 18-29); and 

when the task indicates that it no longer requires access to the resource, disassociating the 
lock software object from the task (col. 5 lines 18-29). 

As per claim 58, McDonald teaches the invention as claimed, including the method of 
claim 57 further comprising: 

associating a lock level with the lock software object (Claim 1); 
associating a lock order with the lock software object (col. 4 lines 9-16); and 
when the task requests access to the resource, 

examining lock levels of other lock software objects associated with the task (col. 
5 lines 38-50), and 

denying the request if granting the request would violate the lock order, given the 
lock levels of the other lock software objects associated with the task (col. 5 lines 38-50). 

As per claim 59, McDonald teaches the invention as claimed, including the method of 
claim 61 wherein functions for associating the lock software object with the task and 
disassociating the lock software object from the task are supplied by a creator of the task (col. 4 
lines 1-8). 
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As per claim 60, McDonald teaches the invention as claimed, including a computer- 
readable medium containing instructions for performing the method of claim 61 (col. 1 lines 9- 
11). 

As per claim 61 , McDonald teaches the invention as claimed, including a computer- 
readable medium having stored thereon a data structure comprising a lock software object 
created by the method of claim 57 (col. 1 lines 9-11; col. 2 lines 36-46). 

7. Claims 50-52 and 55-56 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Katzenberger (USPN 5,970,496). 

As per claim 50, Katzenberger teaches the invention as claimed, including a method for 
controlling the existence of a first software object, the method comprising: 

initializing a reference counter associated with the first software object when the first 
software object is created (col. 15 lines 41-46); 

incrementing the reference counter when a second software object that is a child of the 
first software object is created (col. 16 lines 15-25); 

decrementing the reference counter when the child software object is deleted (col. 16 
lines 43-53); 

when a request is made to delete the first software object, denying the request unless the 
reference counter equals a predetermined value (Claim 11); and 
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when the reference counter equals the predetermined value, deleting the first software 
object (Claim 11). 

As per claim 51, Katzenberger teaches the invention as claimed, including the method of 
claim 50 wherein the first software object is associated with a resource in a computing system 
(col. 2 line 66 - col. 3 line 9). 

As per claim 52, Katzenberger teaches the invention as claimed, including the method of 
claim 51 wherein the resource is in the set: task, section of memory, handle to system-supplied 
object, application-defined object, and lock (col. 2 line 66 - col. 3 line 9). 

As per claim 55, Katzenberger teaches the invention as claimed, including the method of 
claim 50 further comprising: 

incrementing the reference counter on an indication that a need has arisen for the first 
software object (col. 16 lines 15-25); and 

decrementing the reference counter on an indication that the need no longer exists (col. 
16 lines 43-53). 



As per claim 56, Katzenberger teaches the invention as claimed, including a computer- 
readable medium containing instructions for performing the method of claim 50 (col. 1 lines 6- 

ii). 
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Claim Rejections - 35 USC § 103 



8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

9. Claims 3, 16-18, 21-22, and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Howland. 

As per claims 3 and 30, "Official Notice" is taken that although Howland does not 
specifically teach associating the child task/resource object with the parent task/resource object 
by setting a pointer in the parent task/resource object to point to the child task/resource object, 
such would have been obvious to one of ordinary skill in the art. Specifically, Howland teaches 
exclusively of setting pointers such that the child points to the parent, and maintaining 
relationships in this manner. However, bi-directional pointers are well known and expected in 
the art, especially within object oriented data structures such as trees. Bi-directional pointers are 
relatively simple to implement, and allow more flexibility in algorithms for manipulation of 
trees. 



As per claim 16, Howland teaches the invention as claimed, including the first data 
structure of claim 15 wherein the first data structure further comprises: 
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a fourth data field containing data representing an association of the first data structure 
with an object on whose deletion the task is pending (col. 1 1 lines 27-47). 

"Official Notice" is taken that although Howland does not specify the state of the task is 
"pending on object deletion", the functionality achieved by the cited section of Howland 
provides the implementation to arrive at the claimed result of "pending on object deletion". 

As per claim 17, Howland teaches the invention as claimed, including the first data 
structure of claim 15 wherein the first data structure further comprises: 

a fourth data field containing data representing a second task on whose completion the 
task is pending (col. 7 line 50 - col. 9 line 27). 

"Official Notice" is taken that although Howland does not specify the state of the task is 
"pending on task completion", the functionality achieved by the cited section of Howland 
provides the implementation to arrive at the claimed result of "pending on task completion". 

As per claim 18, Howland teaches the invention as claimed, including the first data 
structure of claim 15 wherein the first data structure further comprises: 

a fourth data field containing data representing a group on whose de-initialization the task 
is pending (col. 1 1 lines 27-47). 

"Official Notice" is taken that although Howland does not specify the state of the task is 
"pending on group de-initialization", the functionality achieved by the cited section of Howland 
provides the implementation to arrive at the claimed result of "pending on group de- 
initialization". 
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As per claims 21-22, "Official Notice" is taken that although Howland does not 
specifically teach a third data field containing data representing an association of the first data 
structure with a third data structure and that the third data structure is a child of the first data 
structure, such would have been obvious to one of ordinary skill in the art. Specifically, 
Howland teaches exclusively of setting pointers such that the child points to the parent, and 
maintaining relationships in this manner. However, bi-directional pointers are well known and 
expected in the art, especially within object oriented data structures such as trees. Bi-directional 
pointers are relatively simple to implement, and allow more flexibility in algorithms for 
manipulation of trees. 

10. Claims 4-6, 23-24, 31-33, and 46 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Howland in view of Katzenberger. 

As per claim 4, Katzenberger teaches the invention as claimed, including the method of 
claim 1 wherein associating the child task object with the parent task object includes 
incrementing a reference counter in the parent task object (Claim 10). 

It would have been obvious to one of ordinary skill in the art to combine Howland and 
Katzenberger since utilizing a processor to check all elements of an array (or tree) to determine if 
it is a leaf node or if children exist for a node can be computationally intensive, and this 
workload can be alleviated through use of counters, such that a counter value of zero would 
indicate that a node is a leaf node. 
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As per claim 5, Katzenberger teaches the invention as claimed, including the method of 
claim 4 further comprising decrementing the reference counter in the parent task object when the 
child task object is deleted (Claim 11). 

As per claim 6, Katzenberger teaches the invention as claimed, including the method of 
claim 4 further comprising deleting the parent task object when the reference counter reaches a 
predetermined value (Claim 11). 

As per claim 23, Katzenberger teaches the invention as claimed, including the first data 
structure of claim 10 further comprising: 

a third data field containing data representing a reference counter (Claims 10-11). 

As per claim 24, Katzenberger teaches the invention as claimed, including the first data 
structure of claim 23 wherein the reference counter counts a number of child data structures that 
are associated with the first data structure (Claims 10-11). 

As per claim 3 1 , Katzenberger teaches the invention as claimed, including the method of 
claim 28 wherein associating the child resource object with the parent resource object includes 
incrementing a reference counter in the parent resource object (Claim 10). 
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As per claim 32, Katzenberger teaches the invention as claimed, including the method of 
claim 31 further comprising decrementing the reference counter in the parent resource object 
when the child resource object is deleted (Claim 11). 

As per claim 33, Katzenberger teaches the invention as claimed, including the method of 
claim 31 further comprising deleting the parent resource object when the reference counter 
reaches a predetermined value (Claim 11). 

As per claim 46, Katzenberger teaches the invention as claimed, including the data 
structure of claim 45 wherein a reference counter is associated with a group member, the 
function is delete member from group, and the function does not delete the member from the 
group if the member's reference counter does not equal a predetermined value (Claims 10-11). 

11. Claims 53-54 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Katzenberger in view of Howland. 

As per claim 53, Howland teaches the invention as claimed, including the method of 
claim 50 wherein the first software object is created and deleted by functions supplied by a 
creator of the first software object (col. 7 line 50 - col. 9 line 27). 

It would have been obvious to one of ordinary skill in the art to combine Katzenberger 
and Howland since utilizing a processor to check all elements of an array (or tree) to determine if 
it is a leaf node or if children exist for a node can be computationally intensive, and this 
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workload can be alleviated through use of counters, such that a counter value of zero would 
indicate that a node is a leaf node. 

As per claim 54, Katzenberger teaches the invention as claimed, including the method of 
claim 50 further comprising: 

incrementing the reference counter when a cross reference is made between the first 
software object and another software object (col. 16 lines 15-25); and 

decrementing the reference counter when a cross reference made between the first 
software object and another software object is deleted (col. 16 lines 43-53). 

12. Claims 66 and 68 rejected under 35 U.S.C 103(a) as being unpatentable over McDonald 
in view of Katzenberger. 

As per claim 66, McDonald teaches the invention as claimed, including a computer- 
readable medium having stored thereon a data structure, the data structure comprising: 

a first data field containing data representing a count of locks held in the context of the 
call tree (col. 6 line 50 - col. 7 line 20). 

Katzenberger teaches the invention as claimed, including a first data field containing data 
representing a count of temporary references existing in a context of a call tree (col. 15 lines 41- 
46). 

It would have been obvious to one of ordinary skill in the art to combine McDonald and 
Katzenberger since utilizing a processor to check all elements of an array (or tree) to determine if 
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it is a leaf node or if children exist for a node can be computationally intensive, and this 
workload can be alleviated through use of counters, such that a counter value of zero would 
indicate that a node is a leaf node. The knowledge of whether or not a node is a leaf node in 
reference to locking mechanisms is useful for preventing deadlocks, such that multiple tasks do 
not acquire a shared resource by way of inheritance. 

As per claim 68, McDonald teaches the invention as claimed, including the data structure 
of claim 66 further comprising: 

a third data field containing data representing a group of locks held in the context of the 
call tree (col. 6 line 50 - col. 7 line 20). 

13. Claim 67 is rejected under 35 U.S.C. 103(a) as being unpatentable over McDonald in 
view of Katzenberger in view of Howland. 

As per claim 67, Howland teaches the invention as claimed, including the data structure 
of claim 66 further comprising: 

a third data field containing data representing an assertion failure function (col. 7 line 50 - 
col. 11 line 47). 

It would have been obvious to one of ordinary skill in the art to combine McDonald, 
Katzenberger, Howland for reasons discussed above in reference to claim 66, and also since 
handling exceptions or other failures in the manner taught by Howland decreases the likelihood 
of deadlock situations or misallocation of resources. 
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Conclusion 



14. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

USPN 5,463,389 to Klayman teaches using counters to indicate the number of child 
nodes in a hierarchical array. 

USPN 6,678,716 to Pronsati, Jr. et al. teaches a tree arrangement of processes that may be 
either software or non-software processes. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Syed J Ali whose telephone number is (703) 305-8106. The 
examiner can normally be reached on Mon-Fri 8-5:30, 2nd Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Meng-Ai T An can be reached on (703) 305-9678. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 





Syed Ali 
March 3 1,2004 



